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ABSTRACT : PROBLEM TO BE SOLVED: To provide an electron emitting element equal In electron 
emitting characteristic, being used suitably as the electron beam source of a image 
forming device, etc. 

SOLUTION: In an electron emitting element which has a conductive film 3 where an 
electron emitting part 2 is made, between element electrodes 4 and 5. a piezoelectric layer 
6 and an electrode 7 for piezoelectric subsumes* are matte on one side at leaet of the 
conductive films 3 F with the electron emitting part 2 as a border. Hereby, the crack shape 
of the electron emitting part 2 can ne controlled, and the electron emitting characteristic 
can be controlled, by controlling the voltage applied to the piezoelectric layer 6. 
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CLAIMS , 

[Claim(s)] . , 

[Claim 1] The electron emission component characterized by forming the piezo electric crystal layer and the electrode 
for piezo electric crystals in component inter-electrode among said conductive film bordering on said electron emission 
section at one [ at least ] side in the electron emission component which has the conductive film with which the 
electron emission section was formed. 

[Claim 2] Said electron emission component is an electron emission component according to claim 1 characterized by 
being a surface conduction mold electron emission component. 

[Claim 3] On the occasion of manufacture of an electron emission component according to claim 1 or 2, the component 
current which impresses an electrical potential difference to said component inter-electrode, and flows for this 
component, and the emission current emitted from this component are detected. By controlling the amount of distortion 
which controls the electrical potential difference impressed to said piezo electric crystal layer based on this detection 
result, and is generated according to an inverse piezolectric effect in this piezo electric crystal layer The manufacture 
approach of the electron emission component characterized by having the process which controls the width of face of 
the crack of said electron emission section, and controls the component property about said component current and the 

emission current. . . . 

[Claim 4] The electron source characterized by having the driving means of an electron emission component according 

to claim 1 or 2 and this electron emission component. 

[Claim 5] Said electron source is an electron source according to claim 4 characterized by two or more electron 
emission components being the electron sources which have at least one or more trains of element arrays by which 
connection was carried out to juxtaposition. 

[Claim 6] Said electron source is an electron source according to claim 4 characterized by two or more trains ot the 
element array with which connection of two or more electron emission components was carried out being the electron 
sources by which matrix arrangement is carried out. 

[Claim 7] The manufacture approach of the electron source characterized by producing said electron emission 
component by the approach according to claim 3 on the occasion of manufacture of an electron source according to 

claim 4 to 6. . , . , , . 

[Claim 8] Image formation equipment characterized by having the driving means which controls the exposure to an 
electron emission component according to claim 1 or 2, an image formation member, and said image formation 
member of the electron ray emitted from said electron emission component according to an information signal. 
[Claim 9] Said image formation equipment is image formation equipment according to claim 8 characterized by being 
image formation equipment with which the plurality of said electron emission component has at least one or more 
trains of element arrays by which connection was carried out to juxtaposition. 

[Claim 10] Said image formation equipment is image formation equipment according to claim 8 characterized >y being 
image formation equipment with which matrix arrangement of two or more trains of the element array with which 
connection of the plurality of said electron emission component was carried out is carried out. 
[Claim 1 1] Image formation equipment according to claim 8 to 10 with which said image formation member is 
characterized by being a fluorescent substance. 

[Claim 12] The manufacture approach of the image formation equipment characterized by producing said electron 
emission component by the approach according to claim 3 on the occasion of manufacture of image formation 
equipment according to claim 8 to 1 1 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] This invention relates to the technique of equalization of the electrical property of an electron 
emission component especially about image formation equipments constituted using the electron source which comes 
to arrange a majority of electron emission components and these components and this electron source of a cold cathode 
mold, such as a display and an aligner. 

[Description of the Prior Art] Conventionally, it divides roughly into an electron emission component, and two kinds, a 
thermionic emission component and a cold cathode electron emission component, are known. There are a field 
emission mold ("FE mold" is called hereafter.), a metal / insulating layer / metal mold (an "MIM mold" is called 
hereafter ) a surface conduction mold electron emission component, etc. as cold cathode electron emission component. 
[0003] As an example of FE mold W. P. Dyke and W.W. Dolan and "Field Emission", Advance in Electron Physics 8, 
89 (1956), or C.A. Spindt "Physical Properties of thin-filmfield emission cathodes with molybdenum cones" J. Appl. 
Phys. What was indicated by 47, 5248 (1976), etc. is known. 

[0004] As an example of an MIM mold, it is C.A. Mead "Operation ofTunnel-Emission Devices J. Appl.Phys. What 
was indicated by 32,646 (1961) etc. is known. WT _,. *> A - r? 

[0005] As an example of a surface conduction mold electron emission component, it is M.I. Elmson Radio Jing. 
Electron Phys. There are some which were indicated by 10, 1290 (1965), etc. 

[0006] A surface conduction mold electron emission component uses the phenomenon which electron emission 
produces by passing a current at parallel at a film surface in the thin film of the small area formed on the insulating 
substrate As this surface conduction mold electron emission component, it is Sn02 by said Elmson etc. The thing 
using a thin film, Thing [G. by Au thin film Dittmer: "Thin Solid Films", 9,317(1972)] In 203 / Sn02 Thing M by 
the thin film Hartwell and C.G. Fonstad: "IEEE Trans. ED Conf.", 519(1975)], Others [ / by the carbon thin film / thing 
[Araki ** ]: A vacuum, the 26th volume, No. 1, 22-page (1983)], etc. are reported. 

[0007] A surface conduction mold electron emission component uses the phenomenon which electron emission 
produces by passing a current at parallel at a film surface on the conductive film formed on the insulating substrate. 
r 0 0081 What formed the electron emission section by energization processing beforehand called foaming is mentioned 
to conductive film, such as a metallic oxide which connects the component inter-electrode of the couple prepared on 
the insulating substrate as a typical example of a configuration of a surface conduction mold electron emission 
component, foaming is usually performed to the ends of the conductive film by carrying out impression energization of 
direct current voltage or the rising voltage carried out very slowly, for example, IV / rising voltage for about 1 minute, 
breaks deforms or deteriorates the conductive film locally, and changes structure - making - electric - high -- it is the 
processing which forms the electron emission section of a condition [ **** ]. Electron emission is performed from near 
the crack generated in the electron emission section by impressing an electrical potential difference to the conductive 
film with which the above-mentioned electron emission section was formed, and passing a current. 
r00091 Since structure is simple and manufacture is also easy structure, the above-mentioned surface conduction mold 
electron emission component covers a large area, and has the advantage which can carry out a large number array 
formation. Then, the various application for harnessing this description is studied. For example, utilization to image 
formation equipments, such as a display, is mentioned. , „. „ 

r0010] Conventionally, as an example which carried out array formation of many surface conduction mold electron 
emission components, a surface conduction mold electron emission component is arranged to juxtaposition, and the 
electron source which carried out the line array (it is also called ladder type arrangement) of many lines which 
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connected the ends (both components electrode) of each surface conduction mold electron emission component with 
wiring (it is also called common wiring), respectively is mentioned (JP,64-31332,A, a 1-283749 official report, 2- 
257552 official report). Moreover, especially in the display, the display which combined the electron source to which it 
was possible to have considered as the display using liquid crystal and the same plate mold display, and the back light 
has moreover arranged many surface conduction mold electron emission components as an unnecessary spontaneous 
light type display, and the fluorescent substance which emits light in the light by the exposure of the electron ray from 
this electron source is proposed (the U.S. patent No. 5066883 description). 

[Problem(s) to be Solved by the Invention] However, since it is what forms the electron emission section with the 
Joule's heat generated by energization, if said conventional foaming has variation in the formation condition of the 
conductive film etc. among two or more electron emission components, variation will arise to a crack configuration, 
width of face, etc. of the electron emission section, and variation will produce it in the electrical property of each 
component. In the electron source and image formation equipment which were mentioned above, especially this 
became the cause which brightness nonuniformity and image nonuniformity produce, and was a big problem. 
[0012] Then, the object of this invention controls the electrical property of an electron emission component, and is to 
offer [ the very small electron source of the variation in the property between each electron emission component and ] 
very little image formation equipment of the brightness nonuniformity of a fluorescence image, and display 
nonuniformity further. 

[Means for Solving the Problem] The configuration of this invention accomplished that the above-mentioned object 
should be attained is as follows. . 
[0014] That is it is related with the electron emission component characterized by forming the piezo electric crystal 
layer and the electrode for piezo electric crystals in component inter-electrode among said conductive film bordering on 
said electron emission section the first of this invention at one [ at least ] side in the electron emission component 
which has the conductive film with which the electron emission section was formed. 

[0015] Moreover manufacture of the electron emission component of above-mentioned this invention first is faced the 
second of this invention. The component current which impresses an electrical potential difference to said component 
inter-electrode and flows for this component, and the emission current emitted from this component are detected. By 
controlling the amount of distortion which controls the electrical potential difference impressed to said piezo electric 
crystal layer based on this detection result, and is generated according to an inverse piezolectric effect in this piezo 
electric crystal layer It is related with the manufacture approach of the electron emission component characterized by 
having the process which controls the width of face of the crack of said electron emission section, and controls the 
component property about said component current and the emission current. 

[0016] Moreover, the third of this invention is related with the electron source characterized by having the driving 
means of the electron emission component of above-mentioned this invention first, and this electron emission 

[0^V7]Thl third above mentioned electron source of this invention also contains further what "it has for at least one or 
more trains of element arrays with which connection of two or more electron emission components was earned out to 
juxtaposition", and the thing "done for the matrix arrangement of two or more trains of the element array with which 
connection of two or more electron emission components was carried out" as the description. 
r0018] Moreover the fourth of this invention is related with the manufacture approach of the electron source 
characterized by producing said electron emission component by the second above-mentioned approach of this 
invention on the occasion of manufacture of the third above-mentioned electron source of this invention. 
TOO 191 Moreover, the fifth of this invention is related with the image formation equipment characterized by having the 
driving means which controls the exposure to the electron emission component of above-mentioned this invention first, 
an image formation member, and said image formation member of the electron ray emitted from said electron emission 
component according to an information signal. The image formation equipment of above-mentioned this invention fifth 
also contains further what "the plurality of said electron emission component has for at least one or more trains of 
element arrays by which connection was carried out to juxtaposition", the thing "done for the matrix arrangement of 
two or more trains of the element array with which connection of the plurality of said electron emission component was 
carried out", and the thing "which said image formation member is also a fluorescent substance as the description. 
[0020] Furthermore, the sixth of this invention is related with the manufacture approach of the image formation 
equipment characterized by producing said electron emission component by the second above-mentioned approach of 
this invention on the occasion of manufacture of the image formation equipment of above-mentioned this invention 
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fifth. 
[0021] 

[Embodiment of the Invention] As mentioned above, this invention relates to the new structure and the manufacture 
approach of an electron emission component, the electron source equipped with two or more these electron emission 
components, and the image formation equipment using this, and explains the configuration and operation of each 
invention further below. 

[0022] The electron emission component concerning this invention is classified into the electron emission component 
of a cold cathode mold which carried out point **, and the electron emission component of a surface conduction mold 
is suitable for it especially from viewpoints, such as the electron emission characteristic, also in them. For this reason, 
below, a surface conduction mold electron emission component is mentioned as an example, and is explained. 
[0023] Drawing 1 (a) and (b) are drawings showing the fundamental configuration of the surface conduction mold 
electron emission component of this invention, and, for the electron emission section and 3, as for a component 
electrode and 6, the conductive film, and 4 and 5 are [ one / a substrate and 2 / a piezo electric crystal layer and 7 ] the 
electrodes for piezo electric crystals among drawing. 

[0024] As a substrate 1, it is Si02 by a spatter etc. to the glass which decreased impurity contents, such as quartz glass 
and Na, for example, blue plate glass, and blue plate glass. Ceramics which carried out the laminating, such as a 
layered product and an alumina, is mentioned. 

[0025] As an ingredient of the component electrodes 4 and 5 which counter, and the electrode for piezo electric crystals 
Common conductor material is used. For example, nickel, Cr, Au, Mo, W, Pt, Metals, such as Ti, aluminum, Cu, and 
Pd, or an alloy, and Pd, Ag, Au, the printed conductor which consists of a metal or a metallic oxide, glass, etc., such as 
Ru02 and Pd-Ag, and In2 03-Sn02 etc. -- it is suitably chosen from semi-conductor conductor material, such as a 
transparence conductor and polish recon, etc. 

[0026] The configuration of the component electrode spacing L and the conductive film 3 etc. is designed by the gestalt 
applied. 

[0027] As for the component electrode spacing L, it is desirable that it is hundreds of micrometers from hundreds ot A, 
and it is dozens of micrometers from several micrometers more preferably by the component electrode 4, the electrical 
potential difference impressed among five. Moreover, the component electrolyte thickness d is several micrometers 

from hundreds of A. , 
[0028] As for the conductive film 3, it is desirable that it is especially the particle film which consisted of particles in 
order to acquire the good electron emission characteristic, and the thickness is suitably chosen by resistance, foaming 
conditions mentioned later between the step coverage to the component electrodes 4 and 5, the component electrode 4, 
and 5. The thickness of this conductive film 3 is thousands of A from several angstroms preferably, it is 500A from 
10A especially preferably, and that resistance is sheet resistance of the 7th power ohm / ** of 10 from the cube of 10. 
[0029] The above-mentioned particle film is film with which two or more particles gathered, and not only the condition 
that the particle distributed separately but a particle puts mutually the film in contiguity or the condition (it contains, 
also when some particles gather and island-like structure is formed as a whole) of having overlapped, as the fine 

structure. ... , • , 

[0030] In addition, since the language "particle" is frequently used on these descriptions, the semantics is explained. 
[0031] A "particle", a call, and what is smaller than this are called a "ultrafine particle" for a small particle. It is still 
smaller than a "ultrafine particle", and it is performed widely that the number of atomic calls a "cluster" about hundreds 
of or less things. . . 

[0032] However, each boundary is not strict and it changes by paying attention to what kind of property it classifies. 
Moreover, a "particle" and a "ultrafine particle" may be collectively called a "particle", and description in this 

description meets this. t^vadttoti 
[0033] "An experimental physics lecture 14 front face and a particle" (the volume on Koreo Kinoshita , KYUKll MJ 
SHUPPAN September 1, 1986 issuance) "when calling it a particle in this paper, the diameter carries out to from about 
2-3 micrometers to about lOnm generally, and when calling it especially an ultrafine particle, particle size will mean 
from about lOnm to about 2-3nm. Since both are only collectively written to be particles, it is by no means strict, and 
they are most rules of thumb. In the case of dozens - about 100 numbers, the number of the atoms which constitute a 
particle calls it a cluster from two pieces. It is described as "(195 pages the 22-26th line). 

[0034] When added, the minimum of particle size was still smaller and that of the definition of the ultrafine particle 
in "the wood and ultrafine particle project" of the Research Development Corporation of Japan was as follows. 
[0035] "In the "ultrafine particle project" (1981-1986) of Exploratory Research for Advanced Techno ogy, it decided to 
call the thing of the range whose magnitude (path) of a particle is about l-100nm a "ultrafine particle (ultra fine 
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particle) Then one ultrafine particle is about 100-108. It will be called the aggregate of the atom like an individual, if 
it sees with an 'atomic scale, ultrafine particles will be size - a giant particle, what is still smaller than a"(volume 
"ultrafine particle-creation technology" wood Chikara, Ryoji Ueda, and on Tazaki ** ; Mita publication l-4th 1988 2 
pages line)/"ultrafine particle, i.e., an atom, - some - one particle which consists of hundreds of pieces is usually called 
a cluster - " (this two-page writing of the 12- 13th line) . 

r00361 Based on the above general ways of calling, in this description, a "particle" is the aggregate of many atoms and 
molecules, and suppose that the minimum of particle size points out several angstroms - about 10A, and an upper limit 
points out an about several micrometers thing. 

[00371 As an ingredient which constitutes the conductive film 3, for example Metals, such as Pd, Pt, Ru, Ag, Au. li, in, 
Cu, Cr, Fe, Zn, Sn, Ta, W, and Pb, PdO, Sn02, In 203, PbO, and Sb 203 etc. - an oxide - HfB2, ZrB2 and LaB6, 
CeB6, YB4, and GdB4 etc. - semi-conductors, such as nitrides, such as carbide, such as bonde, and liC, Lx^, mc, 
TaC SiC WC, and TiN, ZrN, HfN, and Si, germanium, carbon, etc. are mentioned. 

r00381 The electron emission section 2 is the crack formed in some conductive film 3, and electron emission is 
Performed from near [ this ] a crack. This crack is formed depending on processes, such as thickness of the conductive 
film 3 membraneous quality, an ingredient, and foaming conditions mentioned later. Therefore, the location and 
configuration of the electron emission section 2 are not specified as a location and a configuration as shown m drawing 

[0039] Inside a crack, it may have a conductive particle with a particle size of several angstroms to hundreds of A. This 
conductive particle is the same as that of some elements of the ingredient which constitutes the conductive film 3 or 
all. Moreover, as for the electron emission section 2 and the conductive film 3 of the near, it is desirable to have the 
film which uses carbon as a principal component. , , . D7T , nA 

[0040] As an ingredient of the piezo electric crystal layer 6, although Xtal, barium titanate, lead titanate, PZT, lead 
niobate, etc. are mentioned, it is not limited to these. 

[0041] Although various approaches as a process of the basic configuration of the suitable surface conduction mold 
electron emission component for this invention can be considered, the example is explained based on drawing^ . In 
addition, in drawing 2 , the same sign as drawing 1 R> 1 shows the same member. 

r00421 1) Form the electrode 7 for piezo electric crystals on the field of a substrate 1 with a photolithography technique 
etc after a detergent, pure water, and an organic solvent fully wash a substrate 1 and making the electrode material for 
piezo electric crystals deposit by the vacuum deposition method, a spatter, etc. Next, the piezo electric crystal layer 6 is 
formed with a spatter, a spray method, etc. ( drawing 2 (a)). u * u 

[00431 2) Form the component electrodes 4 and 5 on the field of a substrate 1 with a photolithography technique etc 
after making a component electrode material deposit by the vacuum deposition method, a spatter, etc. after that. Next, 
by applying and leaving an organic metal solution on the substrate 1 which formed the component electrodes 4 and 5 
between the component electrode 4 and the component electrode 5 is connected, and the organic metal film is formed^ 
In addition, an organic metal solution is a solution of the organic compound which uses the metal of the component of 
the above-mentioned conductive film 3 as the main element. Then, heating baking processing of the organic metal film 
is carried out, patterning is carried out by the lift off, etching, etc., and the conductive film 3 which has a desired 
pattern configuration is formed ( drawing! (b)). . 
[0044] In addition, although explained by the method of applying an organic metal solution, the organic metal film can 
also be formed here, for example by vacuum evaporation technique, a spatter, modified chemical vapor deposition, the 
distributed applying method, the dipping method, the spinner method, etc., without restricting to this^ 
T00451 3) Then, give the foaming process by energization processing. If it energizes from a non-illustrated power 
source between the component electrode 4 and 5, the electron emission section 2 which consists of a crack will be 
formed in the part of the conductive film 3. Then, the piezo electric crystal layer under the crack part of the electron 
emission section 2 is removed by etching ( drawing,! (c)). 

r00461 The example of the voltage waveform of energization foaming is shown in drawin g^ • 

0047 Especially a voltage waveform has a desirable pulse shape, and it may impress an electncal-poten lal-difference 
pulse' making the case ( drawing 3 (a)) where the electrical-potential-difference pulse which made the pulse height 
value the constant voltage is impressed continuously, and a pulse height value increase ( drawingj. (b)). 
[00481 First, drawing 3 (a) explains the case where a pulse height value is made into a constant voltage. 

0049 It is h^ulsfwidth and pulse separation of a voltage waveform, for example Tl is made into 1 microsecond ^ 
10 mses they make T2 10 microseconds - 100 mses, and Tl and T2 in drawing ! (a) choose it suitably according to the 
g^Xf^electron emission component which mentioned above peak value (peak voltage at the time < >f foaming) 
and they are impressed from several seconds for dozens minutes under the vacuum ambient atmosphere of a degree ot 
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vacuum with suitable - 5th power torr extent of 10. In addition, the voltage waveform to impress is not limited to the 
chopping sea illustrated, and the wave of requests, such as a square wave, may be used for it, and it cannot restrict it to 
an above-mentioned value about the peak value, and pulse width, pulse separation, etc., and it can choose a desired 
value according to the resistance of an electron emission component etc. so that the electron emission section 2 may be 

formed good. ... j i ■ i 

[0050] Next, drawing 3 (b) explains the case where an electrical-potential-difference pulse is impressed, making a pulse 

height value increase. . . 

[0051] Tl and T2 in drawing 3 (b) ~ drawing 3 (a) - the same - peak value (peak voltage at the time ot loaming) - tor 

example, it is made to increase 0.1V step extent every, and impresses under the same suitable vacuum ambient 

atmosphere as explanation of drawing! (a). . . 

[0052] In addition, it is desirable to end foaming, when a component current is measured on the electrical potential 

difference of extent which the conductive film 3 breaks and deforms or does not deteriorate it locally, for example, an 

about [ 0.1 V ] electrical potential difference, and resistance is calculated, for example, resistance beyond 1M ohm is 

shown in pulse separation T2. . . 

[0053] The process after it can be performed within a measurement assessment system as shown in drawin gs trom tne 

above-mentioned foaming process. This measurement assessment system is explained. 

[0054] In drawing 4 , the same sign as drawing 1 shows the same member. Moreover, an ammeter for a power source 
for 51 to impress the component electrical potential difference Vf to a component and 50 to measure the component 
current If which flows the component electrode 4 and the conductive film 3 between five, An anode electrode for 54 to 
catch the emission current Ie emitted from the electron emission section 2, An ammeter for a high voltage power supply 
for 53 to impress an electrical potential difference to the anode electrode 54 and 52 to measure the emission current Ie 
emitted from the electron emission section 2, As for a power source for 55 to impress piezo electric crystal driver 
voltage between the component electrode 4 and the electrode 6 for piezo electric crystals, an armature-voltage control 
means by which 56 controls the electrical potential difference of a power source 55 based on the detection result of the 
component current Ie and the emission current If, and 57, vacuum devices and 58 are exhaust air pumps. 
[0055] An electron emission component and anode electrode 54 grade are installed in vacuum devices 57, the device 
which needs a non-illustrated vacuum gage etc. for these vacuum devices 57 possesses them, and measurement 
assessment of an electron emission component has come to be able to do them under a desired vacuum. 
[0056] The exhaust air pump 56 consists of a usual high vacuum equipment system which consists of a turbine pump, a 
rotary pump, etc., and an ultra-high-vacuum equipment system which consists of an ion pump etc. Moreover, the 
substrate 1 of the vacuum-devices 55 whole and an electron emission component can be heated now to about 200 
degrees C at a heater. In addition, in the assembly phase of a display panel which is mentioned later, this measurement 
assessment system is constituting a display panel and its interior as vacuum devices 57 and its interior, and is applied to 
the measurement assessment and processing in a foaming process and the process after it mentioned later. 
[0057] 4) In the configuration shown in drawing 4 , while impressing the component electrical potential difference Vt 
according to a power source 51 between the component electrode 4 and 5 first, impress lkV - lOkV to the anode 
electrode 54 by the high voltage power supply 53 . Ammeters 50 and 52 detect the component current If and the 
emission current Ie which flow at this time, the electrical potential difference of a power source 55 is controlled by the 
armature-voltage control means 56 based on this detection result, and a desired electrical potential difference is 
impressed to the piezo electric crystal layer 6. Since the crack width of face of the electron emission section 2 changes, 
the electrical property of a component changes with the magnitude of distortion which distortion could occur according 
to the inverse piezolectric effect in the piezo electric crystal layer 6 by this, and the conductive film 3 could be made to 
generate distortion mechanically, and was generated on this conductive film 3. 

[0058] Control of the amount of distortion generated on the above-mentioned conductive film 3 can be performed by 
controlling the electrical potential difference impressed to the piezo electric crystal layer 6. That is, the electrical 
property of a component is controllable by controlling the electrical potential difference impressed to the piezo electric 

[0059] Generally, the emission current Ie of the component just behind foaming is very small, by the above-mentioned 
actuation, can change a crack configuration gradually and can raise the emission current Ie Therefore, in the above- 
mentioned actuation^ with the component electrical potential difference Vf fixed, by controlling the electrical potential 
difference impressed to the piezo electric crystal layer 6, it can operate orthopedically in the component gestalt which 
has the predetermined electron emission characteristic, and many components to which the property was equal can be 
produced until the emission current Ie becomes a predetermined value. 

[0060] The electron emission characteristic is improved by the above-mentioned actuation for carbon or a carbon 
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compound accumulating on the field which contains the electron emission section 2 with the above-mentioned 
actuation. Thus, the processing in which carbon or a carbon compound is made to deposit on the field containing the 
electron emission section 2 is called activation. . 
[0061] As the technique of depositing carbon or a carbon compound on the field containing the electron emission 
section 2 it is more desirable from the technique of impressing an electrical potential difference between the 
component electrode 4 and 5 as mentioned above also by technique, such as the usual vacuum deposition, a spatter, 
CVD and ion plating, under the vacuum ambient atmosphere in which an organic substance exists, although it is 
possible being simple. Especially, in the case of a surface conduction mold electron emission component, a remarkable 
improvement of the electron emission characteristic is made by this technique. 

[0062] When the inside of a vacuum housing is exhausted using for example, oil diffusion HOMPU, a rotary pump, 
etc it can form using the organic gas which remains in an ambient atmosphere, and also the vacuum ambient 
atmosphere in which the organic substance in an activation process exists is acquired by introducing the gas of an 
organic substance suitable in the vacuum once exhausted fully with the ion pump etc. Since it changes with the gestalt 
of the above-mentioned application, the configuration of a vacuum housing, classes of organic substance, etc., the gas 
pressure of the desirable organic substance at this time is suitably set up according to a case. As a suitable organic 
substance, an alkane, an alkene, and the aliphatic hydrocarbon of an alkyne Organic acids, such as aromatic 
hydrocarbon, alcohols, aldehydes, ketones, amines, a phenol, carvone, and a sulfonic acid, can be mentioned 
Specifically The saturated hydrocarbon expressed with Cn H2n+2, such as methane, ethane, and a propane, The 
unsaturated hydrocarbon expressed with empirical formulas, such as Cn H2n, such as ethylene and a propylene, 
Benzene, toluene, a methanol, ethanol, formaldehyde, an acetaldehyde, an acetone, a methyl ethyl ketone, 
monomethylamine, ethylamine, a phenol, formic acid, an acetic acid, a propionic acid, etc. can be used. Carbon or a 
carbon compound accumulates on a component, and the component current If and the emission current Ie come to 
change with these processings from the organic substance which exists in an ambient atmosphere remarkably. 
[0063] The above-mentioned carbon and a carbon compound are graphite (the so-called HOPG and PG (GC) are 
included), crystal grain becomes about 20A and, as for the thing and GC to which, as for the crystal structure of 
graphite with nearly perfect HOPG, and PG, the crystal structure was confused a little by crystal grain by about 200A, 
points out that it became large [ turbulence of the crystal structure ] further [ that ]. It is amorphous carbon (the mixture 
of amorphous carbon and amorphous carbon, and the microcrystal of said graphite is pointed out), and 500A or less of 
the deposition thickness is 300A or less more preferably. . . 

T0064] 5) It is desirable to give the stabilization process which carries out actuation of the electron emission component 
which carried out in this way and was produced of operation under the vacuum ambient atmosphere of a degree ot 
vacuum higher than the degree of vacuum in a foaming process and an activation process. Actuation of operation is 
more preferably carried out after 80-150-degree C heating under the vacuum ambient atmosphere of this high degree ot 

moeTln addition, the vacuum ambient atmosphere of a degree of vacuum higher than the degree of vacuum of a 
foaming process and an activation process is a vacuum ambient atmosphere which has a degree of vacuum for example, 
more than about 10 6th [ -] power torr, is an ultra-high-vacuum system more preferably, and is a degree of vacuum 
which carbon and a carbon compound do not newly deposit mostly. 

T00661 That is by enclosing an electron emission component into the above-mentioned vacuum ambient atmosphere, it 
becomes possible to control deposition of the carbon beyond this, or a carbon compound, and the component current If 
and the emission current Ie are stabilized by this. . 

[0067] The basic property of the surface conduction mold electron emission component obtained as mentioned above is 

fo068?The basic property of the surface conduction mold electron emission component described below sets the 
electrical potential difference of the anode electrode 54 of the measurement assessment system of drawmg4 to lkV - 
lOkV, sets distance H of the anode electrode 54 and a surface conduction mold electron emission component to 2-8mm, 

moeTm^ examples of relation with the component electrical potential difference Vf are indicated to be 

fee emisston current Ie and the component current If to drawing^ . In addition, in (a) of dxawingJL since he emission 
™nt le ?s remarkably small compared with the component current If, it is shown per arbitration. In addition, an axis 
of ordinate and an axis of abscissa are linear scales. 

[0070] A surface conduction mold electron emission component has the following three characteristic properties over 
the emission current Ie so that clearly from (a) of drawing_5 . , , nntf > nt :„, 

[0071] First, if a surface conduction mold electron emission component impresses the component electrical potential 
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difference Vf exceeding a certain electrical potential difference (: called as a threshold electrical potential difference 
Vth irt (a) of drawing 5 ), the emission current Ie will increase rapidly and, on the other hand, the emission current Ie 
will hardly be detected below on the threshold electrical potential difference Vth by the 1st. That is, it is a nonlinear 
element with the clear threshold electrical potential difference Vth to the emission current Ie. 
[0072] Since it has [ 2nd ] the property (it is called MI property) in which the emission current Ie carries out a 
monotonous increment to the component electrical potential difference Vf, the emission current Ie is controllable by the 
component electrical potential difference Vf. 

[0073] It depends for the bleedoff charge with which the anode electrode 54 (refer to drawing^ ) is supplemented the 
3rd on the time amount which impresses the component electrical potential difference Vf. That is, the amount of 
charges caught by the anode electrode 54 is controllable by the time amount which impresses the component electrical 
potential difference Vf. 

[0074] While the emission current Ie has MI property to the component electrical potential difference Vf, the 
component current If may also have MI property to the component electrical potential difference Vf. The example of 
the property of such a surface conduction mold electron emission component is the property shown in (a) of drawing _5 . 
On the other hand, as shown in (b) of drawing 5 , the component current If may show voltage-controlled negative 
resistance characteristics (it is called a VCNR property) to the component electrical potential difference Vf. It is 
dependent on the process of a surface conduction mold electron emission component, the Measuring condition at the 
time of measurement, etc. whether which property is shown. However, the emission current Ie has MI property to the 
component electrical potential difference Vf also with the surface conduction mold electron emission component for 
which the component current If has a VCNR property to the component electrical potential difference Vf. 
[0075] Because of the characteristic property of the surface conduction mold electron emission component by above 
this inventions, according to an input signal, the amount of emission electron can be easily controlled also by the 
electron source and image formation equipment which have arranged two or more components, and the application to 
the direction of many is possible. 

[0076] Next, the electron source which has arranged two or more above-mentioned surface conduction mold electron 
emission components as an example of the electron source of this invention is described. First, the array method of a 
surface conduction mold electron emission component is explained. 

[0077] As an array method of the surface conduction mold electron emission component in the electron source of this 
invention, the direction wiring of Y of n is installed through a layer insulation layer after the direction wiring of X of m 
besides ladder type arrangement which was stated by the term of a Prior art, and the arrangement method which 
connected the direction wiring of X and the direction wiring of Y to the component electrode of the couple of a surface 
conduction mold electron emission component, respectively is held. This is henceforth called passive-matrix 
arrangement/First, this passive-matrix arrangement is explained in full detail. 

[0078] According to the fundamental property of the surface conduction mold electron emission component mentioned 
above, the emission electron in the surface conduction mold electron emission component by which passive-matrix 
arrangement was carried out is controllable by the peak value and pulse width of a pulse-like electrical potential 
difference which are impressed to the component inter-electrode which counters with the electrical potential difference 
exceeding a threshold electrical potential difference. On the other hand, an electron is hardly emitted below on a 
threshold electrical potential difference. Therefore, if the above-mentioned pulse-like electrical potential difference is 
suitably impressed to each component when many surface conduction mold electron emission components have been 
arranged, according to an input signal, a surface conduction mold electron emission component is chosen, the amount 
of electron emission can be controlled, the surface conduction mold electron emission component according to 
individual will be chosen only with simple matrix wiring, and actuation will become independently possible. 
[0079] Passive-matrix arrangement is further explained based on drawing 6 based on such a principle about the 
configuration of the electron source of this passive-matrix arrangement that is an example of the electron source of this 
invention. . 

[0080] In drawing 6 , a substrate 1 is a glass plate which was already explained, and the number and the configuration 
of the surface conduction mold electron emission component 104 by this invention arranged on this substrate 1 are 
suitably set up according to an application. 

[0081] The direction wiring 102 of X of m is the conductive metal which has the external terminals Dxl, DxZ, 
Dxm and was each formed by the vacuum deposition method, print processes, a spatter, etc. on the substrate 1 . 
Moreover, an ingredient, thickness, and wiring width of face are set up so that an electrical potential difference may be 
supplied to many surface conduction mold electron emission components 104 almost uniformly. 
[0082] Each, it has the external terminals Dyl, Dy2, Dyn, and the direction wiring 103 of Y of n is created like the 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 /24/2006 



JP,09-045226,A [DETAILED DESCRIPTION] 



Page 8 of 14 



direction wiring 102 of X. 

[0083] A non-illustrated layer insulation layer is installed between the direction wiring 102 of X and the direction 
wiring 103 of Y of n of these m, it dissociates electrically, and matrix wiring is constituted. In addition, this m and n are 
both a forward integer. 

[0084] Si02 in which the non-illustrated layer insulation layer was formed by the vacuum deposition method, print 
processes, a spatter, etc. etc. ~ it is ~ it is formed in the whole surface or some of substrate 1 in which the direction, 
wiring 102 of X was formed, in a desired configuration, and thickness, an ingredient, and a process are suitably set up 
so that the potential difference of the intersection of the direction wiring 102 of X and the direction wiring 103 of Y can 
be borne especially. The direction wiring 102 of X and the direction wiring 103 of Y are pulled out as an external 
terminal, respectively. 

[0085] Furthermore, the component electrode (un-illustrating) with which the surface conduction mold electron 
emission component 104 counters is electrically connected by the direction wiring 102 of X of m, the direction winng 
103 of Y of n, and the connection 105 that consists of a conductive metal formed by the vacuum deposition method, 
print processes, a spatter, etc. 

[0086] Here, even if m the direction wiring 102 of X, the direction wiring 103 of Y of n and connection 105, and the 
component electrode which counters have same some or all of the configuration element, you may differ, respectively 
and it is suitably chosen from the ingredient of the above-mentioned component electrode etc. It may be named a 
component electrode generically when wiring to these components electrode has a component electrode and the same 
ingredient. Moreover, the surface conduction mold electron emission component 104 may be formed in whichever on a 
substrate 1 or a non-illustrated layer insulation layer. 

[0087] Moreover although mentioned later in detail, in order to scan the line of the surface conduction mold electron 
emission component 104 arranged in the direction of X according to an input signal, a scan signal impression means by 
which it does not illustrate [ which impresses a scan signal ] is electrically connected to said direction wiring 102 of X. 
[0088] On the other hand, in order to modulate each train of the train of the surface conduction mold electron emission 
component 104 arranged in the direction of Y according to an input signal, a modulating-signal generating means by 
which it does not illustrate [ which impresses a modulating signal ] is electrically connected to the direction wiring 103 
of Y. Furthermore, the driver voltage impressed to each surface conduction mold electron emission component 104 is 
supplied as a difference electrical potential difference of the scan signal impressed to the surface conduction mold 
electron emission component 104 concerned, and a modulating signal. 

[0089] Next, an example of the image formation equipment of this invention constituted using the electron source ot 
the above passive-matrix arrangement is explained using drawing l - drawing 9 . In addition, drawin g^ is drawing 
showing a fluorescent screen 1 14, drawing 7 is the basic block diagram of a display panel 201, and it is [ drawin g_9 is 
the display panel 201 of drawing 8 , and ] the block diagram showing an example of the actuation circuit for 
performing a television display according to the TV signal of NTSC system. 

[0090] The substrate of an electron source with which 1 has arranged the surface conduction mold electron emission 
component as mentioned above in drawing 7 , The rear plate with which 1 1 1 fixed the substrate 1, the face plate with 
which as for 1 16, the fluorescent screen 1 14 and the metal back 115 grade were formed in the inner surface of a glass 
substrate 1 1 3, It is a housing, and 1 1 2 applies frit glass etc. to the rear plate 1 1 1 , a housing 1 1 2, and a face plate 1 1 6, 
out of atmospheric air or nitrogen, it is sealed by calcinating 10 minutes or more at 400-500 degrees C, and constitutes 

the envelope 118. . .. -„,.,., 4 j *x. 

[009 1 ] In drawing 7 1 02, 1 03 is the direction wiring of X and the direction wiring of Y which were connected with the 
component electrodes 4 and 5 (refer to drawing 1 ) of the couple of the surface conduction mold electron emission 
component 104, and has the external terminal Dxl Dxm and Dyl thru/or Dyn, respectively. 

T0092] The envelope 118 consists of a face plate 1 16, a housing 1 12, and a rear plate 1 1 1 like ****. However, when it 
is prepared in order to mainly reinforce the reinforcement of a substrate 1, and it has sufficient reinforcement by 
substrate 1 the very thing, the rear plate 1 1 1 of the rear plate 1 1 1 of another object is . unnecessary, seals the direct 
housing 1 12 in a substrate 1, and may constitute an envelope 118 from a face plate 1 16, a housing 112, and a substrate 
1 Moreover, it can also consider as the envelope 118 which has sufficient reinforcement to atmospheric pressure by 
installing further the base material which is not illustrated [ which is called a SU **-sir between a face plate 1 16 and 
the rcsir plcitc 111] 

[0093] In the case of monochrome, it consists only of a fluorescent substance 122, but in the case of the fluorescent 
screen 114 of a color, a fluorescent screen 1 14 is constituted from the black **** material 121 and fluorescent 
substance 122 which are called a black stripe ( drawing 8 (a)) or a black matrix ( drawing_8 (b)) by the array ot a 
fluorescent substance 122. The objects in which a black stripe and a black matrix are prepared are it not being 
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conspicuous and carrying out color mixture etc. by distinguishing by different color between each fluorescent substance 
1 22 in three primary colors which is needed in the case of color display with, and making the section black, and 
controlling lowering of the contrast by the outdoor daylight echo in a fluorescent screen 1 14. There is not only the 
ingredient that uses as a principal component the graphite usually well used as an ingredient of the black **** material 

121 but conductivity, and other ingredients can also be used if transparency and echoes of light are few ingredients. 
[0094] As an approach of applying a fluorescent substance 122 to a glass substrate 1 13, it is not based on monochrome 
and a color but a precipitation method and print processes are used. 

[0095] Moreover, as shown in drawing 7 , the metal back 1 1 5 is usually formed in the inner surface side of a 
fluorescent screen 1 14. The metal back's 115 object is protection of the fluorescent substance 122 from the damage by 
the collision of the anion generated within acting as an electrode for impressing improving brightness and electron 
beam acceleration voltage and an envelope 1 1 8 etc. by carrying out specular reflection of the light by the side : of an 
inner surface to a face plate 1 16 side among luminescence of a fluorescent substance 122 (refer to drawin g! ). The 
metal back 115 performs data smoothing (usually called filming) of the inner surface side front face of a fluorescent 
screen 114 after production of a fluorescent screen 1 14, and it can produce by depositing aluminum with vacuum 
deposition etc. after that. 

[0096] In order to raise the conductivity of a fluorescent screen 1 14 to a face plate 1 16 further, a transparent electrode 
(un-illustrating) may be prepared in the outside surface side of a fluorescent screen 1 14. 

[0097] In case the above-mentioned sealing is performed, in order to have to make each color fluorescent substance 

122 and the surface conduction mold electron emission component 104 correspond, in the case of a color, it is 
necessary to perform sufficient alignment. 

[0098] The inside of an envelope 1 18 is closed, after exhausting through a non-illustrated exhaust pipe and reaching a 
predetermined degree of vacuum. Moreover, getter processing can also be performed in order to maintain the degree of 
vacuum after closure of an envelope 118. This is processing which heats the getter (un-illustrating) arranged to the 
position in an envelope 1 18, and forms the vacuum evaporationo film by resistance heating or high-frequency heating 
after closure, just before closing an envelope 1 18. Ba etc. is usually a principal component and a getter is for 
maintaining the degree of vacuum of torr by the absorption of this vacuum evaporationo film the 1x10 to 5th power, or 
, the 1x10 to 7th power. • ^ c 

[0099] In addition, the closure direct front stirrup of an envelope 1 18 is usually performed for each production process 
of the surface conduction mold electron emission component after the foaming processing mentioned above after 
closure, and the content is as having mentioned above. 

[01001 The above-mentioned display panel 201 can be driven in an actuation circuit as shown m drawing_9 . in 
addition drawing 9 - setting - 201 - a display panel and 202 - for a shift register and 205, line memory and 206 are 
[ a scanning circuit and 203 / a control circuit and 204 / a modulating-signal generator, and Vx and Va of a 
synchronizing signal separation circuit and 207 ] direct current voltage supplies. 

[0101] As shown in drawing 9 , the display panel 201 is connected with the external electrical circuit through the 
external terminal Dxl thru/or Dxm, the external terminal Dyl or Dyn, and a secondary terminal Hv. Among this, the 
scan signal for carrying out one-line (every n elements) sequential actuation of the surface conduction mold electron 
emission elements by which matrix arrangement was carried out, and going is impressed to the letter of a matrix ot the 
surface conduction mold electron emission component prepared in said display panel 201, i.e., a m line n tram, at the 

external terminal Dxl thru/or Dxm. , .. 

[0102] On the other hand, the modulating signal for controlling the output electron beam of each surface conduction 
mold electron emission component of one line chosen by said scan signal is impressed to a terminal Dy l thru/or the 
external terminal Dyn. Moreover, the direct current voltage of lOkV is supplied to a secondary terminal Hv from direct 
current voltage supply Va. This is the acceleration voltage for giving sufficient energy exciting a fluorescent substance 
to the electron beam outputted from a surface conduction mold electron emission component. . 
mi 031 A scanning circuit 202 equips the interior with m switching elements (the inside SI of drawing^ thru/or Sm 
show typically), and each switching elements Sl-Sm choose the output voltage of the direct-current- voltage power 
source Vx, or either of 0V (grand level), and connect it to the external terminal Dxl thru/or Dxm and an electric target 
of a display panel 201. Each switching elements Sl-Sm can be easily constituted by combining the component which 
operates based on the control signal Tscan which a control circuit 203 outputs, and has a switching function like FET 

r0104] y Said direct current voltage supply Vx in this example are set up so that a fixed electrical potential difference 
which the driver voltage impressed to the surface conduction mold electron emission component which is not scanned 
turns into below a threshold electrical potential difference may be outputted based on the property (threshold electrical 
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potential difference) of said surface conduction mold electron emission component. 

[0105] A control circuit 203 has the work which adjusts actuation of each part so that a suitable display may be 
performed based on the picture signal inputted from the exterior. Based on the synchronizing signal Tsync sent from 
the synchronizing signal separation circuit 206 explained below, each control signal of Tscan, Tsft, and Tmry is 
generated to each part. 

[0106] The synchronizing signal separation circuit 206 can be easily constituted, if a frequency-separation (niter) 
circuit is used from the TV signal of the NTSC system inputted from the outside as it is a circuit for separating a 
synchronizing signal component and a luminance-signal component and is known well. As for the synchronizing signal 
separated by the synchronizing signal separation circuit 206, this also consists of a Vertical Synchronizing signal and a 
Horizontal Synchronizing signal so that may also be known well. Here, it illustrates as an expedient top Tsync of 
explanation. On the other hand, the luminance-signal component of the image separated from said TV signal is 
illustrated with a DATA signal for convenience. This DATA signal is inputted into a shift register 204. 
[0107] A shift register 204 is for carrying out serial/parallel conversion of said DATA signal by which a serial input is 
carried out serially for every line of an image, and operates based on the control signal Tsft sent from said control 
circuit 203. You may put it in another way as this control signal Tsft being the shift clock of a shift register 204. 
Moreover, the data for the image of one line by which serial/parallel conversion was carried out (it is equivalent to the 
actuation data for n elements of a surface conduction mold electron emission component) are outputted from said shift 
register 204 as n parallel signals of Idl thru/or Idn. . 
[0108] The line memory 205 is storage only for need time amount to memorize the data for the image of one line, and 
memorizes the content of Idl thru/or Idn suitably according to the control signal Tmry sent from a control circuit 203. 
The memorized content is outputted as Id'l thru/or Id'n, and is inputted into the modulating-signal generator 207. 
[0109] The modulating-signal generator 207 is a source of a signal for carrying out the actuation modulation of each of 
a surface conduction mold electron emission component appropriately according to each of said image data IdT thru/or 
Id'n, and the output signal is impressed to the surface conduction mold electron emission component in a display panel 
201 through a terminal Dyl thru/or Dyn. 

[0110] As mentioned above, the surface conduction mold electron emission component has the clear threshold 
electrical potential difference in electron emission, and only when the electrical potential difference exceeding a 
threshold electrical potential difference is impressed, electron emission produces it. Moreover, to the electrical potential 
difference exceeding a threshold electrical potential difference, the emission current also changes and goes according to 
change of the applied voltage to a surface conduction mold electron emission component. Although the change degree 
of the emission current to the value and applied voltage of a threshold electrical potential difference may change by 
changing the ingredient of a surface conduction mold electron emission component, a configuration, and the 
manufacture approach, the following things can say anyway. 

[0111] That is when impressing a pulse-like electrical potential difference to a surface conduction mold electron 
emission component, for example, even if it impresses the electrical potential difference below a threshold electrical 
potential difference, electron emission is not produced, but in impressing the electrical potential difference exceedmg a 
threshold electrical potential difference, it produces electron emission. It is possible in that case to control the 
reinforcement of the electron beam outputted by changing the peak value of an electrical-potential-difference pulse to 
the 1st. It is possible to control the total amount of the charge of the electron beam outputted to the 2nd by changing the 
width of face of an electrical-potential-difference pulse. 

[01 12] Therefore as a method which modulates a surface conduction mold electron emission component according to 
an input signal an electrical-potential-difference modulation technique and pulse width modulation are held. Although 
the electrical-potential-difference pulse of fixed die length is generated as a modulating-signal generator 207 when 
holding an electrical-potential-difference modulation technique, the circuit of the electrical-potential-difference 
modulation technique which can modulate the peak value of a pulse suitably according to the data inputted is used 
Moreover although the electrical-potential-difference pulse of fixed peak value is generated as a modulating-signal 
generator 207 when holding pulse width modulation, the circuit of the pulse width modulation which can modulate 
pulse width suitably according to the data inputted is used. . 
[0113] The thing or the thing of an analog signal type of a digital signal type is sufficient as a shift register 204 or the 
line memory 205, and serial/parallel conversion and storage of a picture signal just perform them at the rate ot 

[01 l^To^e a digital signal type, it is necessary to digital-signal-ize the output signal DATA of the synchronizing 
signal separation circuit 206. This can be performed by forming an AID converter in the output section of the 
synchronizing signal separation circuit 206. 
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[01 15] Moreover, in relation to this, the circuits where the output signal of the line memory 205 is formed in the 
modulating-signal generator 207 by the digital signal or the analog signal differ a little. 

[01 16] Namely, what is necessary is just to add an amplifying circuit etc. to the modulating-signal generator 207 if 
needed using the D/A conversion circuit known well, for example with a digital signal in the case of an electrical- 
potential-difference modulation technique. Moreover, in the case of pulse width modulation, a digital signal can 
constitute the modulating-signal generator 207 from using the circuit which combined the comparator (comparator) 
which compares with the output value of said memory the output value of the counter (counter) which carries out 
counting of the wave number which a high-speed oscillator and an oscillator output, and a counter easily . Furthermore, 
the amplifier for amplifying the voltage of the modulating signal which a comparator outputs and by which Pulse 
Density Modulation was carried out even to the driver voltage of a surface conduction mold electron emission 
component if needed may be added. . 
[01 17] On the other hand, in the case of an electrical-potential-difference modulation technique, a level shift circuit etc. 
may be added to the modulating-signal generator 207 if needed that what is necessary is just to use the amplifying 
circuit using the operational amplifier known well, for example with an analog signal. Moreover, the amplifier for 
amplifying the voltage even to the driver voltage of a surface conduction mold electron emission component if needed 
that what is necessary is just to use in the case of pulse width modulation (VCO) (for example, the voltage-controlled 
oscillator circuit known well) with an analog signal may be added. 

[01 18] The image formation equipment concerning this invention which has the above display panels 201 and an 
actuation circuit By impressing an electrical potential difference from Terminals Dxl-Dxm, and Dyl-Dyn Can make an 
electron emit from a required surface conduction mold electron emission component, and a secondary terminal Hv is 
led. The excitation and luminescence which impresses high tension to the metal back 1 15 or a transparent electrode 
(un-illustrating), accelerates an electron beam, and produces the accelerated electron beam by making it collide with a 
fluorescent screen 1 14 can perform a television display according to the TV signal of NTSC system. 
[01 19] In addition, the configuration explained above is suitably chosen so that it is an outline configuration required 
when obtaining the image formation equipment of this invention used for a display etc., for example, detailed parts, 
such as an ingredient of each part material, may not be restricted to the above-mentioned content and it may be suitable 
for the application of image formation equipment. Moreover, although NTSC system was held as an input signal, the 
image formation equipment of this invention may not be restricted to this, other methods, such as PAL and an SEC AM 
system, are sufficient as it, and TV signal which consists of much scanning lines rather than these further, for example, 
the high definition TV method which makes MUSE the start, is sufficient as it. 

[0120] Next, an example of the image formation equipment of this invention constituted using the electron source of 
the above-mentioned ladder type arrangement and this is explained using drawing 10 and drawing 1 1 . 
[0121] In drawing 10 , ten 1 is prepared with common wiring whose 304 a substrate and 104 connect a surface 
conduction mold electron emission component, and connects the surface conduction mold electron emission 
component 104, and has the external terminals Dl-D 10 respectively. 

[0122] Two or more surface conduction mold electron emission components 104 are arranged on the substrate 1 at 
juxtaposition. This is called a component line. And multi-line arrangement is carried out and this component line 
constitutes the electron source. 

[0123] It is possible to drive each component line independently by impressing proper driver voltage between the 
common wiring 304 (for example, common wiring 304 of the external terminals Dl and D2) of each component lme. 
Namely what is necessary is to impress the electrical potential difference exceeding a threshold electrical potential 
difference to a component line to make it emit an electron beam, and just to make it impress the electrical potential 
difference below a threshold electrical potential difference to a component line to make it emit an electron beam 
Impression of such driver voltage can perform the common wiring 304 304 of the external terminal D2 which adjoins 
each other respectively, D3 and D4, D5 and D6, and D7, D8 and D9 which adjoins each other, respectively, i.e., 
common wiring, also as the same wiring of one about the common wiring D2-D9 located in each component space. 
[0124] Drawing 1 1 is drawing showing the structure of the display panel 301 equipped with the electron source of the 
above-mentioned ladder type arrangement. 

[01251 An external terminal for opening for a grid electrode to pass 302 in drawing 1 1 , and for an electron pass 303, 
and Dl-Dm to impress an electrical potential difference to each surface conduction mold electron emission component, 
and Gl-Gn are the external terminals connected to the grid electrode 302. Moreover, the common wiring 304 ot each 
component space is formed on the substrate 1 as the same wiring of one. 

[0126] In addition, the big difference from the display panel 201 using the electron source of the passive-matrix 
arrangement which the same sign as drawing 7 shows the same member in drawingJJ. , and is shown in drawing^ is 
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the point of having the grid electrode 302 between the substrate 1 and the face plate 116. 

[0127] Between the substrate 1 and the face plate 1 16, the grid electrode 302 is formed as mentioned above. This grid 
electrode 302 can modulate the electron beam emitted from the surface conduction mold electron emission component 
104, and in order to make the electrode of the shape of a stripe established by going direct with the component line of 
ladder type arrangement pass an electron beam, it is what formed the opening 303 circular one piece at a time 
corresponding to each surface conduction mold electron emission component 104. 

[0128] Since much openings 303 are formed in the shape of a mesh so that the configuration or arrangement location of 
the grid electrode 302 may not necessarily be shown in drawing 1 1 , the grid electrode 302 may be formed a perimeter 
and near the surface conduction mold electron emission component 1 04. 

[0129] The external terminals Dl-Dm, and Gl-Gn are connected to the non-illustrated actuation circuit. And by 
impressing the modulating signal for the image of one line to the train of the grid electrode 302 synchronizing with 
carrying out sequential actuation (scan) of the one every train of the component lines, and going, the exposure to the 
fluorescent screen 1 14 of each electron beam can be controlled, and it can display the image of one line at a time. 
[0130] As mentioned above, even if the electron source of which this invention of passive-matrix arrangement and 
ladder type arrangement is used for the image formation equipment of this invention, it can be obtained, and image 
formation equipment suitable as indicating equipments, such as not only the indicating equipment of the television 
broadcasting mentioned above but a video conference system, a computer, etc., is obtained. Furthermore, it can use also 
as an aligner of the optical printer constituted from a photoconductor drum. 

[0131] ... 
[Example] Although a concrete example is given to below and this invention is explained to it in detail, this invention 
is not limited to these examples and also includes that by which the permutation and design change of each element 
within the limits by which the object of this invention is attained were made. 

[0132] (Examples 1-7) The configuration of the surface conduction mold electron emission component of this example 
is the same as that of what is shown in drawing 1 , and explains the manufacture approach below based on production 
process drawing of drawing 2 . 

[0133] a process -1 - the sequential deposition of Ti with a thickness of 5 nanometers and the nickel with a thickness 
of 100 nanometers was carried out with the vacuum deposition method using the fully washed blue plate glass substrate 
1. Patterning was performed by the photolithography method and the electrode for piezo electric crystals was formed 
( drawing 2 (a)). 

[0134] The piezo electric crystal layer 6 was formed with the spatter or the spray method as a process -2, next each 
example using the ingredient shown in a table 1 ( drawing 2 (a)). 

[0135] The sequential deposition of Ti with a thickness of 5 nanometers and the nickel with a thickness of 100 
nanometers was carried out with the process -3, next the vacuum deposition method. Patterning was performed by the 
photolithography method and the component electrodes 4 and 5 whose component electrode spacings L are 3 
micrometers were formed ( drawing^ (b)). 

[0136] After carrying out revolution spreading of a process -4, next the organic Pd complex (ccp4230 and product 
made from Okuno Pharmaceuticals) with the spinner and performing heating baking processing for 10 minutes at 300 
degrees C, patterning was carried out to the predetermined configuration by the photolithography method, and the 
conductive film 3 was formed ( drawing 2 (b)). 

[0137] After having installed the substrate 1 which passed through the process-5 above-mentioned process in the 
vacuum housing 55 of the measurement assessment system of drawing 4 , exhausting with the vacuum pump and 
reaching the degree of vacuum of torr the 2x10 to 5th power, from the power source 51 for impressing the component 
electrical potential difference Vf, between the component electrode 4 and 5, the electrical potential difference was 
impressed, energization processing (foaming processing) was performed, and the electron emission section 2 was 

formed ( drawing 2 (c)). „ , , • • n 

[0138] The piezo electric crystal layer under a process -6, next the crack part of the electron emission section 1 was 

removed by etching ( drawing^ (c)). 

[0139] While installing process -7 substrate 1 in the vacuum housing 55 of the measurement assessment system ot 
drawing 4 and impressing the component electrical potential difference Vf according to a power source 51 between the 
component electrode 4 and 5 first, lkV - lOkV is impressed to the anode electrode 54 by the high voltage power supply 
53 Ammeters 50 and 52 detected the component current If and the emission current Ie which flow at this time, the 
electrical potential difference of a power source 55 was controlled by the armature-voltage control means 56 based on 
this detection result, and the desired electrical potential difference was impressed to the piezo electric crystal layer 6. 
[0140] The equivalence piezoelectric constant of the ingredient used for the piezo electric crystal layer 6 in each 
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example is as being shown in a table 1, for example, when a piezoelectric constant is the piezoelectric material of 
431=10 pm/V, it can control crack width of face of the electron emission section 2 by applied voltage of about 1 V in 
about lOOnm. 

[0141] In the above actuation, activation which carried out point ** was also simultaneously performed with control of 

crack width of face. . 
[0142] In the above-mentioned actuation, when the electrical potential difference impressed to the piezo electric crystal 
layer 6 was controlled with the component electrical potential difference Vf fixed until the emission current Ie became 
a predetermined value, many components to which the property was equal were producible. 
0143] 
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[0144] (Example 8) The electron source of passive-matrix arrangement as shown in drawmg_6 , and image formation 
equipment as shown in drawing 7 were produced using the electron emission component of examples 1-7. 
[0145] Manufacture of an electron source can be performed by extending the manufacture approach of the electron 
emission component of examples 1-7, and the detail is omitted. 

[0146] Next, the example from which two or more conductive film produced as mentioned above constituted image 
formation equipment using the substrate 1 (refer to drawing 6 ) by which matrix wiring was carried out After fixing 
concrete point ** and the substrate 1 (refer to drawing 6 ) with which matrix wiring of two or more conductive film 
was carried out as mentioned above on the rear plate 1 1 1 with reference to drawing 7 and drawin g! , To 4mm upper 
part of a substrate 1, a face plate 1 16 (a fluorescent screen 1 14 and the metal back 1 15 are formed and constituted by 
the inner surface of a glass substrate 1 1 3) is arranged through a housing 1 1 2. A face plate 1 1 6, housing Frit glass was 
applied to the joint of 112 and the rear plate 1 1 1, and it sealed by calcinating 10 minutes or more at 430 degrees C in 
atmospheric air Moreover, frit glass also performed immobilization of the substrate 1 to the rear plate 111. 
[0147] In the case of monochrome, it consisted only of a fluorescent substance 122, but in this example, the fluorescent 
substance 122 adopted the stripe configuration ( drawing 8 (a)), and the fluorescent screen 1 14 formed the black stripe 
previously, applied each color fluorescent substance 122 to the gap section, and produced the fluorescent screen 1 14. 
The ingredient which uses as a principal component the graphite usually well used as an ingredient of a black stripe 

was used. , , , . 

[0148] Slurry method was used as an approach of applying a fluorescent substance 122 to a glass substrate 113. 
Moreover the metal back 115 was formed in the inner surface side of a fluorescent screen 1 14. The metal back 1 15 
performed data smoothing (usually called filming) of the inner surface side front face of a fluorescent screen 114 after 
production of a fluorescent screen 1 14, and it produced by carrying out vacuum deposition of the aluminum after that. 
[0149] Since the conductivity of a fluorescent screen 1 14 is further raised to a face plate 1 16, a transparent electrode 
(un-illustrating) may be prepared in the outside surface side of a fluorescent screen 1 14, but in this example, since 
conductivity sufficient in j ust the metal back 1 1 5 was acquired, it omitted. . 
[0150] When performing the above-mentioned sealing, in the case of the color, sufficient alignment was performed in 
order to have to make each color fluorescent substance 122 and the surface conduction mold electron emission 

component 104 correspond. . , 

[0151] After performing sufficient exhaust air for the ambient atmosphere in the envelope 118 completed as mentioned 
above through an exhaust pipe (not shown), through the external terminal Dxl Dxm and Dyl thru/or Dyn, the electrical 
potential difference was impressed between the component electrode 4 and 5, and the electron emission section 2 was 
formed by carrying out foaming processing of the conductive film 3. 
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[0152] Moreover, the homogeneity of the electron emission characteristic of each component was able to be carried out 
like point ** by controlling the electrical potential difference impressed to the piezo electric crystal layer attached to 
each component, respectively. 

[0153] Then, in order to exhaust the ambient atmosphere in an envelope 1 18 to the degree of vacuum of torr extent the 
10 to 6.5th power with a vacuum pump through an exhaust pipe (not shown), to weld by heating a non-illustrated 
exhaust pipe with a gas burner, to close an envelope 1 18 and to maintain the degree of vacuum after closure further, 
getter processing was performed by the high-frequency-heating method. 

[0154] In the image formation equipment of this invention completed as mentioned above, the external terminal Dx l 
Dxm and Dyl thru/or Dyn are led. While carrying out electron emission by impressing a scan signal and a modulating 
signal to the surface conduction mold electron emission component 104 from a signal generation means by which it 
does not illustrate, respectively Impressed the high voltage of several kV or more to the metal back 1 14 through the 
secondary terminal Hv, accelerated the electron beam, it was made to collide with a fluorescent screen 1 15, and the 
display of an image was obtained by making light excite and emit. 
[0155] 

[Effect of the Invention] As explained above, the electron emission component and electron source of this invention are 
controlling the electrical potential difference impressed to the piezo electric crystal layer 6, control the crack 
configuration of the electron emission section 2, and can control the electron emission characteristic. For this reason, it 
is very uniform and the component to which the electron emission characteristic was equal can be obtained. 
[0156] Thereby, the electron source and image formation equipment of this invention turned into very high-definition 
equipment without brightness nonuniformity and image nonuniformity. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the rough block diagram showing the example of an embodiment of the electron emission component 

of this invention. . 
[Drawing 2] It is drawing for explaining the production process of the electron emission component of this invention. 
[Drawing 3] It is drawing showing the example of a foaming wave. 

[Drawing 4] It is the rough block diagram showing an example of the measurement assessment system of the electron 
emission component of this invention. 

Prawing 5] It is drawing showing the electrical property of the surface conduction mold electron emission component 
of this invention. 

[Drawing 6] It is the rough block diagram of the electron source of this invention of passive-matrix arrangement. 
[Drawing 7] It is the rough block diagram of the image formation equipment of this invention using the electron source 
of passive-matrix arrangement. 

[Drawing 81 It is drawing showing the fluorescent screen in the display panel of drawin gJZ . 

[Drawing 91 It is drawing showing an example of an actuation circuit which drives the display panel of drawingJZ . 
[Drawing 10] It is the rough top view of the electron source of ladder type arrangement. 

[Drawing 111 It is the rough block diagram of the image formation equipment of this invention using the electron 
source of ladder type arrangement. 
[Description of Notations] 

1 Substrate 

2 Electron Emission Section 

3 Conductive Film 

4 Five Component electrode 

6 Piezo Electric Crystal Layer 

7 Electrode for Piezo Electric Crystals 

50 Ammeter for Measuring Component Current If 

5 1 Power Source 

52 Ammeter for Measuring Emission Current Ie 

53 High Voltage Power Supply 

54 Anode Electrode 

55 Power Source 

56 Armature- voltage Control Means 

57 Vacuum Devices 

58 Exhaust Air Pump 

1 02 The Direction Wiring of X 

103 The Direction Wiring of Y 

104 Surface Conduction Mold Electron Emission Component 

105 Connection 
1 11 Rear Plate 

112 Housing 

113 Glass Substrate 

114 Fluorescent Screen 

115 Metal Back 
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116 Face Plate 
118 Envelope 

121 Black **** Material 

122 Fluorescent Substance 

123 EV Terminal 

201 Display Panel 

202 Scanning Circuit 

203 Control Circuit 

204 Shift 'Register 

205 Line Memory 

206 Synchronizing Signal Separation Circuit 

207 Modulating-Signal Generator 

301 Display Panel 

302 Grid Electrode 

303 Opening 

304 Common Wiring 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] ' 
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[Drawing 111 
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